Background and Objectives World Health Organization's vision 20/20 programme has recognized retinopathy of prematurity (ROP) as an important cause of childhood blindness in industrialized and middle-income countries. While ROP is virtually nonexistent in many African countries, ROP is seen in urban areas where facilities for neonatal care exist. The aim of this study is to establish the frequency of ROP in a cohort of patients screened for ROP and to establish if current screening criteria apply to our patients. Patients and Methods Infants with birth weight (BW) of 1500 g or less and/or gestational age of 32 weeks or less were screened for ROP over a 2
Introduction
Retinopathy of prematurity (ROP) is a vasoproliferative disorder affecting the retina of premature babies. The World Health Organization Vision 20/20 programme has identified ROP as an important cause of blindness in countries with low infant mortality rates. 1 Studies suggest that ROP is more prevalent in very low birth weight (BW) neonates (infants o1000 g) in industrialized countries and is emerging as a major cause of childhood blindness 2 in middle-income countries such as those in Latin America, Asia, and Eastern Europe.
In Africa, where preventable diseases of the cornea such measles and avitaminosis are the major causes of blindness in childhood, retinal pathology accounts for a minority of childhood blindness. ROP as a cause of blindness is negligible. 3, 4 Wheatley et al 5 have suggested a low incidence of ROP in Africa is due to high infant mortality rates and lack of intensive care facilities. However, ROP is not uncommon in urban centres in South Africa where neonatal care facilities do exist. 6, 7 As a follow-up to previous small studies, we conducted large prospective study of ROP at Chris Hani Baragwanath Hospital (CHBH), Soweto, a tertiary referral centre for indigent South African patients. The aim of the study was to establish the occurrence rate or frequency of ROP and possible risk factors, and to thereby establish an efficient screening programme for ROP in our population.
Patients and methods
A prospective study of ROP in all premature neonates born before 32 weeks gestation and/or birth weight o1500 g was undertaken. All of the babies were seen in the neonatal unit at CHBH during the period July 2001-December 2003. Of the 48 589 live births during this period, 532 met the Royal College of Ophthalmology guidelines for ROP screening. 8 Except for six Caucasian neonates, all the patients were of black race. Only the latter group of 526 neonates was included in the analysis.
Initial examination was conducted 3-7 weeks postnatally in a recovery ward following the infant's discharge from the neonatal intensive care unit. All the babies were screened for ROP by a single ophthalmologist (IM). Pupillary dilatation was achieved using cyclopentolate 2.5% and phenylephrine 0.5% combination drops. Retinal changes were classified according to the most advanced stage of ROP reached using the International Classification of ROP. 9 If vascularization was incomplete, babies were seen 2-weekly intervals while those with ROP were seen at weekly intervals until regression or threshold ROP disease (tROP) was noted. Babies with tROP disease were treated with cryotherapy.
The following clinical parameters were recorded: BW, gestational age (GA), gender, single or multiple births, stage of ROP, and progression of ROP. In the majority of cases, GA was unreliable in assessing prematurity because many of the mothers neither could recall their last menses, nor have early antenatal ultrasound examinations. Often the extent of peripheral retinal vascularization was more extensive than expected for the GA recorded in the hospital files.
Statistical methods

Data were analysed using Statistica 5.1[. STAT-SOFT INC.(1998).Statistica for Windows].
Results
Of the 526 neonates, 50 were from multiple births and 476 were singleton births. There were 273 female and 253 male neonates. The mean age at examination was 35.1 weeks (SD73.7). A breakdown of BW is shown in Figure 1 . The mean GA was 30.4 weeks (SD72.4).
In total, 12 babies were lost to follow-up before evidence of complete vascularization or ROP could be noted. Of the 514 remaining babies, 84 (16.3%) were noted to have ROP. Of those with ROP, 41 were lost to follow-up prior to witnessing regression or progression to tROP. Of the remaining 43 babies with ROP, eight (18.6%) developed tROP necessitating treatment and 35 showed regression. The overall occurrence rate of stage 3 disease was 2.5% while those with tROP requiring treatment, represented 1.6% of the total cohort. No tROP was observed in neonates of BW greater than 1250 g.
Of the eight treated babies, one died 2 weeks posttreatment, two were lost to follow-up, four showed regression and one progressed to retinal detachmentFthe only neonate with ROP involving Zone 1.
Using univariate analysis the mean BW of neonates with ROP was significantly lower, 1093.7 g (SD7173.2), compared to 1215.6 g (SD7174.6) in neonates without ROP (Po0.0005). Multiple births did not influence the risk of developing ROP.
Discussion
In developed countries, there appears to be a 'lull' in the incidence of ROP with only the very low birth infants being affected. 10 The incidence of childhood blindness, due to ROP in certain Latin American and East European countries were as high as 38.6 and 25.9%, respectively. 2 The incidence of ROP in a Vietnamese study 11 was 45.8% in neonates less than 2000 g and 81.2% in babies less than 1250 g. In total, 25% of the babies o1250 g developed tROP.
Very little is known about the incidence of ROP in subSaharan Africa, information which is important if we are to plan screening and treatment strategies aimed at preventing blindness in childhood in Africa.
From an early study of children in blind schools in South Africa 10.6% 6 were due to ROP and of this only 1.25% were of black population.
Kirsten et al 6 reported a 30% frequency of ROP and 7% with stage 3 or worse, although the population considered was multiracial.
Delport et al 7 reported a frequency of 24.5% of ROP in a black hospital with 6.4% developing stage 3 disease and 4.2% required treatment (including one neonate with BW only 41250 g). 
Eye
Our study shows a lower frequency of ROP (16.3%) and of tROP (1.6%). The frequency of tROP may be an underestimation because almost half of ROP patients were lost to follow-up. If we suppose that 18.6% of these could have developed tROP another seven patients would have progressed to tROP. This would reflect a frequency of 2.9% of tROP, which is very similar to that of black infants in the Cryotherapy-ROP trial 12 (3.2%). We also concur with Delport et al 7 that GA is not a reliable factor in assessing risk for ROP in our population.
In the Cryotherapy-ROP Trial, 12 only babies with BWs of less than 1251 g were included. While we adopt the Royal College Recommendations of screening infants less than 1500 g, we are in agreement with studies [13] [14] [15] that recommend lowering the BW criterion for screening infants for ROP to 1250 g. None of our patients over 1250 g developed tROP. This would have decreased the number of babies screened by 38% in our study. This is especially relevant to Africa where screening facilities may be limited.
While comparison between different racial groups was not possible in our study due to the small number of light coloured fundi, this study supports the findings of other studies [16] [17] [18] regarding the low occurrence rate of ROP especially of advanced disease in black patients or darkly pigmented fundi.
Genetic factors as hypothesized by Flynn 19 still remain to be established while the role of RPE as suggested by Cryo-ROP Cooperative Group 16 appears to be important. While melanin has been suggested as a logical protector, 18 it is tempting to postulate a role of pigment epithelium-derived factor (PEDF) in blocking the action of vaso-endothelial growth factor (VEGF) or on insulin like growth factor (IGF), both of which are important in the proliferative phase of the disease as shown by Smith 20 in animal models. This would imply that darker fundi have a greater concentration of PEDF, which to the best of our knowledge has not been shown.
Our study has inherent shortfalls characteristic of many studies from Africa, namely the large number of patients that are lost to follow-up. However, we believe that despite this limitation it is important to qhave this information to guide us in screening for ROP in Africa.
